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Development of Nonlinear Air Suspension Model with Leveling and Differential Pressure Valves
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In this investigation, a nonlinear air suspension model that accounts for the effect of the nonlinear flow characteristics of the
leveling and differential pressure valves is developed. The flow characteristics of the leveling valve are incorporated into the
numerical model by tabular interpolation of the measured data as a function of the lever displacement and the upstream
pressure, while those of the differential pressure valve are determined using the compressive flow equation of a pipe orifice.
The resulting differential equations associated with the mass flow rates of the air suspension, leveling valve and differential
pressure valve are integrated forward in time at every time step to determine the air suspension force. This model also allows
for a straightforward integration into the multibody vehicle dynamics model. 1t is demonstrated that the proposed nonlinear air

suspension model leads to good agreement with the experimental results.
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Fig.1 Air suspension system

[No. 12-79] BARMMFS %19 MEERHITES L LRI LBERE [2012-12.5~7. ®H]

— B36 —



Excitation amplitude

Amplification ratio

20 25 3.0

0.0 05 1.0 1.5
Frequency (Hz)

Fig.2 Frequency response
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Fig.3 Flow characteristics of LV
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Fig.5 Flow characteristics of DPV
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(a) Pressure and Air spring displacement (experiment and simulation)
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Fig.1 Result of stationary test
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Fig.7 Comparison between experiment and simulation of
running test
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